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Abstract
This longitudinal study investigated the extent to which infant negative emotionality 
and maternal sensitivity predicted various aspects of infant-mother attachment. Infant 
and maternal behaviour was assessed at three time points: infant negative emotionality 
in the still-face paradigm at 4 months, maternal sensitivity in the home at 10 months, 
and infant-mother attachment in the Strange Situation at 13 months. Analyses were 
conducted using categorical and continuous measures of attachment from 62 infant- 
mother dyads. ANOVAs and hierarchical multiple regression analyses indicated that 
maternal sensitivity scores predicted infants’ security of attachment (B/not-B), but not 
emotionality in the Strange Situation (A1-B2/B3-C2). Infant negative emotionality was 
not associated with attachment security or emotionality. Support for a moderational 
model was not found. Neither infant negative emotionality nor maternal sensitivity 
predicted disorganized attachment. This study adds to the conflicting pool of research 
that has examined empirical associations among infant emotionality, maternal 
sensitivity, and attachment.
Keywords: attachment, maternal sensitivity, infant emotionality, continuous measures
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Examining Associations between Infant Negative Emotionality, Maternal Sensitivity,
and Attachment in a Longitudinal Sample 
Children cannot develop alone. From birth, infants are entirely dependent on the 
relationships they form with their parents or caregivers to satisfy their basic physical 
and psychological needs. The formation of these first relationships is a critical 
developmental task that sets the stage for young children’s development, particularly 
their social and emotional development (Dozier, Stovall-McClough & Albus, 2008). 
These attachment relationships emerge in infancy and last a lifetime (Bowlby, 1969).
John Bowlby's (1969) attachment theory is strongly rooted in evolutionary and 
ethological theory. The central tenet of attachment theory posits that humans are bom 
with a biological need to seek the safety, security, and protection of a primary caregiver 
in times of distress (Prior & Glaser, 2006). Bowlby proposed that infants are 
biologically predisposed to develop an attachment to a stronger and wiser caregiver in 
order to assure their survival (Bretherton & Munholland, 1999). Thus, attachment is 
characterized as the close, enduring, emotional bond that a child develops to his or her 
primary caregiver (usually the mother) in the interest of obtaining emotional security 
(Bowlby, 1969; Bretherton, 1992).
Since the acquisition of attachment relationships is paramount to the survival 
and healthy development of children, infants are predisposed to exhibit behaviours 
which solicit the presence, attention, and care of the caregiver (Goldberg, 2000). These 
proximity-promoting behaviours include positive signals (e.g., smiling) and aversive 
signals (e.g., crying) that lure the caregiver to the child as well as skeletal-muscle 
actions (e.g., clinging, crawling) that allow the child to become close to the caregiver
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(Fonagy, 2001). According to Bowlby (1979), attachment relationships are formed as a 
result of these behaviours and, most importantly, the caregiver’s response to them. 
Attachment behaviours are organized into an attachment behavioural system, which has 
the set goal of establishing and maintaining proximity to the caregiver in the face of 
threat or unfamiliarity (Cassidy, 2008; Goldberg, 2000; Prior & Glaser, 2006). When 
threats are not present or perceived by the infant, attachment behaviours are not 
activated and the child may feel confident enough to move away from the caregiver to 
explore his or her surroundings (Goldberg, 2000). Thus, children can perceive their 
attachment figure as both a secure base from which to explore the world, and a safe 
haven from which to seek comfort in times of distress (Ainsworth, Blehar, Waters & 
Wall, 1978).
Individual Differences in Attachment
Although almost all children develop an attachment relationship with a parent or 
caregiver, not all attachment relationships are alike. The degree to which a child 
perceives his or her mother as a provider of comfort and security varies across mother- 
infant dyads (Weinfield, Sroufe, Egeland & Carlson, 2008). Variation in the quality of 
attachment relationships across dyads is considered to be a result of individual 
differences in the history of care (Ainsworth et al., 1978; Weinfeld et al., 2008).
Through repeated social interactions with a primary caregiver, an infant begins to 
discern how the caregiver will respond to his or her signals and bids for attention and, 
as a result, generates expectancies of future caregiver behaviour (Weinfeld et al., 2008). 
If the caregiver is consistently available and responds promptly and appropriately to her 
infant’s signals, the infant will perceive her as accessible and dependable in times of
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need. If the caregiver is inconsistent in her availability and responsiveness to the 
infant’s bids for attention, the infant will not be confident in his or her caregiver’s 
support.
Individual differences in infant-caregiver attachment relationships are 
commonly examined using the Strange Situation paradigm, a laboratory-based 
observational measure developed by Mary Ainsworth to empirically test the basic tenets 
of attachment theory (Ainsworth et al., 1978). The standardized procedure was 
designed to study infants’ responses to brief separations from their caregiver in an 
unfamiliar setting. The separations are intended to heighten infants’ sense of threat just 
enough to activate attachment behaviour. The paradigm aims to elucidate how infants 
perceive and utilize their caregiver in times of security and times of distress (Goldberg, 
2000). The 25-minute procedure is comprised of eight episodes that steadily augment 
infant stress throughout the duration of the observation and includes two instances of 
separation from and reunion with the caregiver.
In her original work with the Strange Situation, Ainsworth (1973) discerned 
three patterns of attachment, or attachment styles: secure, anxious-avoidant (insecure), 
and anxious-ambivalent or resistant (insecure). These classifications emerged from her 
observations o f infant behaviour throughout the entire Strange Situation procedure; 
however, the episodes in which the infant reunites with the caregiver were thought to be 
particularly enlightening. Ainsworth argued that the way in which infants organize 
their behaviour and resolve their distress upon the reemergence of their caregiver is a 
reflection of previous infant-mother interactions at home and indicative of their early 
attachment relationship (Ainsworth et al., 1978).
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Infants who actively explored the room and signaled to their mother when she 
was present, ceased exploration when separated, and greeted or sought proximity to 
their mother upon reunion were labeled “secure” (group B) by Ainsworth in the Strange 
Situation (Goldberg, 2000). These infants usually, but not always, become distressed 
when their mother leaves the room. After being calmed and comforted by their mother 
when reunited, these children typically continue to explore the room once again 
(Ainsworth et al., 1978). The remaining two attachment categories are considered 
patterns of “insecure” attachment relationships (Ainsworth et al., 1978). Ainsworth 
(1973) observed that some infants appeared indifferent toward the caregiver in the 
Strange Situation. These infants prefer to explore the room alone and seldom, if ever, 
reference the caregiver. They do not appear distressed during the separation episodes 
and are likely to ignore the caregiver when she returns. Ainsworth labeled this pattern 
of attachment “insecure-avoidant” (group A). The other pattern of insecure attachment 
observed by Ainsworth (1978) is labeled “insecure-resistant” (group C). These infants 
appear clingy in the presence of the caregiver and rarely leave the mother’s side to 
explore the environment; become very upset when the mother leaves the room and are 
unable to be consoled when reunited with the caregiver. In fact, they appear ambivalent 
in the reunion episodes, seeming simultaneously to both seek comfort from the 
caregiver and to resist the mother’s attempts to comfort (Goldberg, 2000).
In addition to noting differences between these three patterns of attachment, 
Ainsworth observed variation within each attachment category. Consequently, she 
created subgroups in an effort to describe in greater detail the degree of avoidant, 
contact-seeking, and resistant behaviour exhibited by infants in the Strange Situation.
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The secure (B) category is composed of four subgroups (Bi, B2, B3, and B4), while each 
insecure category (A and C) is composed of two subgroups (A| and A2; Ci and C2). 
Overall, the range of these attachment patterns (Ai, A2, Bj, B2, B3, B4, Ci, C2) 
represents a continuum that reflects the extent to which attachment behaviour is 
expressed in the Strange Situation. For instance, avoidant (A) infants do not show 
evidence of distress (e.g., negative affect, crying) in response to the separation and 
exhibit little contact-seeking behaviour in the reunion, whereas resistant (C) infants 
display long periods of intense negative affect (e.g., crying, pouting, squirming) in both 
the separation and reunion episodes and continue to express distress when reunited with 
their caregiver. Avoidant (A) infants characterize the one end of the emotionality 
spectrum, reflecting a high threshold for attachment behaviour activation, while 
resistant (C) infants have an extremely low threshold for attachment behaviour 
activation, representing the other side of the spectrum (Goldberg, 2000).
The six attachment subgroups form the basis of this continuum, as Ai infants 
are more consistent in their avoidance and exhibit less proximity-seeking behaviour 
compared to A2 infants and C2 infants display more intense signaling behaviour and 
helplessness compared to Ci infants. Within the secure classification group (B), Bi and 
B2 infants tend to resemble avoidant (A) infants as they show minimal signs of distress 
and less contact seeking-behaviour in reunions compared to B3 and B4 infants who, 
similar to resistant (C) infants, exhibit higher levels of negative affect, crying, and 
contact-seeking behaviour (Ainsworth et al., 1978). Thus, this subgroup continuum 
reflects the degree of negative emotionality expressed in the Strange Situation, not
attachment security. The characteristics of each subgroup and the criteria for 
classification are described in further detail in Appendix A.
In the years following the creation o f the Strange Situation assessment, 
attachment researchers periodically encountered infants whose behaviour did not fit 
Ainsworth’s original three-category classification system (Main & Solomon, 1986). 
These infants often exhibited a mix of attachment behaviours demonstrating both 
avoidant and resistant strategies, and at times appeared dazed, confused, or 
apprehensive in the presence of their caregiver. A fourth attachment category, labeled 
“disorganized/disoriented” (group D), was later created by Main and Solomon (1986) to 
classify these odd cases in which an organized attachment strategy was not present.
Attachment Strategies and their Outcomes 
Children’s attachment strategies have important consequences. A substantial 
body of research suggests that these early patterns of attachment are associated with 
children’s social, emotional, and cognitive functioning later in life. Empirical findings 
suggest that infants with insecure attachments are more likely to experience 
developmental difficulties later in life compared to infants with secure attachments. For 
instance, children with secure attachments to caregivers in infancy tend to be more 
sociable, compliant, helpful, and understanding of others’ emotions than children with 
insecure attachments (Fagot, 1997; Steele, Steele, Croft & Fonagy, 1999; Troy &
Sroufe, 1987). In contrast, insecure and disorganized attachment relationships in 
infancy have been associated with aggressive and antisocial behaviour, lack of 
sociability, and poor self-control in childhood and beyond (DeMulder, Denham,
Schmidt & Mitchell, 2000; Lyons-Ruth, Easterbrooks & Cibelli, 1997; Sroufe, Egeland,
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Carlson & Collins, 2005). Disorganization is also considered a major risk factor in the 
development of future psychopathology (van IJzendoorn, Schuengel, & Bakermans- 
Kranenburg, 1999).
It should be made clear that organized, insecure attachment strategies do not 
necessarily predict long-term difficulties, nor are they forms of psychopathology 
themselves (Deklyen & Greenberg, 2008). They can, however, be a liability for the 
child and, along with other risk factors, increase the probability that one will experience 
difficulties later in life (Karen, 1998). In contrast, empirical evidence suggests a strong 
association between the absence of an organized pattern of attachment and later 
maladjustment and psychopathology (Bernier & Meins, 2008; Hazen, Jacobvitz, 
Higgins, Allen, & Jin, 2011; van IJzendoorn et al., 1999).
The significance of early attachment experiences for subsequent child 
development provides a special impetus for research aimed at better understanding the 
developmental precursors of the quality of the attachment relationship. The present 
study continued the search for antecedents of variability in attachment security by 
examining how infant characteristics and parental sensitivity contribute to the prediction 
of attachment classification.
Maternal Sensitivity and Attachment 
The notion that maternal care, particularly mothers’ sensitivity to her infants’ 
behaviours and emotions, influences the development of infant-mother attachment 
relationships is central to attachment theory. Maternal sensitivity is defined as a 
mother’s ability to attend to her infant’s signals and cues and respond to them both 
promptly and appropriately (Pederson & Moran, 1995). Numerous studies have
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discovered associations between ratings of maternal sensitivity and infants' security 
classifications in the Strange Situation (Ainsworth et al., 1978; Egeland & Farber, 1984; 
Pederson & Moran, 1995, 1996; Pederson, Moran, Sitko, Campbell, Ghesqure, &
Acton, 1990; Grossman, Grossman, Spangler, Suess, & Unzner, 1985). This research 
suggests that mothers of infants who are securely attached are more likely to respond 
quickly to infant distress, provide appropriate stimulation in social interaction, and 
initiate positive exchanges and synchronous play (Belsky & Fearon, 2008). Mothers of 
infants who are insecurely attached display less sensitive behaviour in interactions with 
their infants. Meta-analyses conducted to examine the link between maternal sensitivity 
scores and infant attachment classification suggest that the strength of the association is 
small to medium at best (de Wolff & van IJzendoom, 1997; Goldsmith & Alansky,
1987). Therefore, the relation between sensitivity and attachment security is described 
as reliable, but not robust (Kochanska, 1998). Other factors in addition to maternal 
sensitivity must contribute to the formation of the attachment relationship, or at the very 
least, account for the manifestation of infant behaviour in the Strange Situation.
Infant Contributions to the Infant-Mother Attachment Relationship
It is well-known that infants are not simply passive recipients of maternal 
caretaking behaviour and social interaction. From birth, infants actively elicit the 
attention of their mother to satisfy both caretaking and social needs. Infants are often 
particularly demanding of maternal attention in times of distress and discomfort. The 
manner in which infants react to environmental stimuli and express subsequent feelings 
of distress, if distress is experienced, varies greatly across individuals. One infant may 
frown, squirm, and cry in response to a novel stimulus, such as a bright, flashing light,
while another infant may smile, laugh, and reach for the new object. Rothbart (2007) 
proposed that these individual differences in emotional, motor, and attentional reactivity 
are phenotypic expressions of an individual's unique biological composition. Although 
these innate tendencies are relatively stable, they are not obstinate constructs; they 
interact with environment and thus, are influenced by experiences early in life (Rothbart 
& Bates, 1998).
Since infants observed in the Strange Situation vary in the extent they 
experience, express, and manage distress in response to the separations (recall the Ai - 
C2, inclusive, subgroup dimension), one could question what construct is being assessed 
in this laboratory procedure. Does infant behaviour in the separation and reunion 
episodes of the Strange Situation truly reflect the history of the infant-mother 
relationship, or are these individual differences in emotional and motor reactivity 
simply a function of infant characteristics? For instance, an infant who is generally 
easily irritated and difficult to soothe may become more upset by the separation, seek 
proximity to the mother when reunited, and take longer to calm than a more “easy­
going” infant. As a result, this infant may be more likely to be classified as having a 
resistant (C) attachment.
In an effort to answer this question, several researchers have attempted to find 
evidence of a direct link between infant temperamental characteristics (e.g., behavioural 
reactivity, negativity, fearfulness) and security of attachment as assessed in the Strange 
Situation (Belsky & Rovine, 1987; Braungart-Rieker, Garwood, Powers, & Wang 2001; 
Kochanska, 1998; Marshall & Fox, 2005). These studies implemented various 
measures of proneness to distress or reactivity to distress to represent infants’ unique
9
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behavioural tendencies. Belsky and Rovine (1987) assessed infant emotional 
expression using observer ratings of infant autonomic stability in response to a neonatal 
examination (e.g., amount of startle, motor maturity, tremulousness) and maternal 
reports of infant difficultness. Braungart-Rieker at al. (2001) measured infant affectivity 
(e.g., smiles and frowns) and regulatory behaviour (e.g., thumb sucking, rubbing hair) 
in response to a disruption in face-to-face social interaction. Kochanska (1998) 
examined child fearfulness by observing infants’ response to tasks such as the approach 
of a stranger and frightening masks, while Marshall & Fox (2005) measured infants’ 
motor activity (e.g., arm and leg movements, back arches) and emotional reactivity 
(e.g., positive and negative affect and vocalizations) in response to novel sights and 
sounds. While, for the most part, these studies investigated variation in infants’ 
responses to a novel event using diverse methodological approaches (and differing 
terminology), all approaches attempt to measure the same underlying construct: infant 
emotional and motor reactivity. For the purpose of consistency and clarity, the above- 
mentioned characteristics of infant temperamental traits (e.g., behavioural reactivity, 
negativity, fearfulness) will be subsequently referred to, collectively, as “infant 
emotional reactivity”.
To date, research has failed to support suggestions that infant emotional 
reactivity is a determinant of the security o f the attachment relationship. That is, 
individual differences in attachment security classified in the Strange Situation (secure, 
B vs. insecure, not-B) cannot be explained empirically by infant characteristics. This 
research, however, does suggest that variation in affect expression in the attachment 
relationship, as revealed in the Strange Situation, does appear to be related to child
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temperament ratings (both maternal report and behavioural observation) (Vaughn, Bost, 
& van IJzendoom, 2008).
Predicting Attachment Security and Subgroup Classification
Frodi and Thompson (1985) were among the first to investigate the existence of 
such a temperament dimension in the attachment classification system. In their 
groundbreaking study they identified distinct patterns of affective expression in the 
attachment classification subgroups (Ai, A2, Bj, B2, B3, B4, Ci, C2). Infants classified in 
the insecure-avoidant group (A) and two of the secure subgroups (Bi and B2) displayed 
significantly less distress and less proximity-seeking behaviour in the Strange Situation 
compared to infants classified in the insecure-resistant (C) group and the other two 
secure subgroups (B3 and B4). Therefore, Frodi and Thompson (1985) proposed the 
existence of two discrete patterns of affect expression and regulatory behaviour, which 
“ ...cut across the secure-insecure group distinction” (p. 1288).
Belsky and Rovine (1987) continued this search for differences in emotional 
expression between attachment subgroups and found further evidence of a 
temperamental split that is likely the product of child characteristics. Infants classified 
as A or B i-B2 in the Strange Situation at 12 months displayed more autonomic stability 
as newborns and were described by their mothers as less difficult to care for at 3 months 
of age compared to infants classified as C or B3-B4. They found that infant-mother and 
infant-father classifications in the Strange Situation paradigm were significantly 
concordant using the temperamental subgroup split, but not when the traditional A-B-C 
(insecure-avoidant, secure, insecure-resistant) scoring method was used (Belsky & 
Rovine, 1987). These findings led Belsky and Rovine (1987) to propose the
temperamental split hypothesis: caregiver behaviour (sensitivity) predicts infant 
attachment security whereas infant characteristics (i.e., in the terms used here, 
emotional reactivity) determine the way in which security or insecurity is expressed. 
Findings from several other studies support this hypothesis (Braungart-Rieker,
Garwood, Powers, & Wang 2001; Kochanska, 1998; Marshall & Fox, 2005; Susman- 
Stillman, Kalkoske, Egeland, & Waldman, 1996).
Not all subsequent research, however, has supported Belsky and Rovine’s 
(1987) temperamental split hypothesis. First, a Dutch study that followed 100 highly 
irritable infants found that insecure infants of mothers who did not receive sensitive 
caregiving intervention services were more likely to be classified insecure-avoidant (A) 
in the Strange Situation, not insecure-resistant (C) (van den boom, 1990). Similarly, 
Seifer, Schiller, Sameroff, Resnick, and Riordan (1996) found that infants who were 
rated highly difficult at 6 months of age were more likely to be classified in the A1-B2 
(inclusive) subgroup in the Strange Situation, not the B3-C2 (inclusive) subgroup as 
predicted. These inconsistencies in the empirical relations among attachment, maternal 
sensitivity, and infant temperament highlight the need for further exploration of the 
interaction effects among temperament and sensitivity and the implications they have 
on attachment classification.
O f the recent studies on this question, Braungart-Rieker and colleagues (2001) 
have performed perhaps the most thorough examination of the linkages between infant 
temperament, maternal sensitivity, and later attachment. In this longitudinal study, 
researchers used the still-face paradigm, a structured procedure in which the mother 
suddenly becomes still and unresponsive during face-to-face interaction with her infant,
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to assess both maternal sensitivity and infant affect and self-regulatory behaviour when 
the infant was four months of age. Consistent with past research, they found that infants 
of highly sensitive mothers were more likely to be classified as secure rather than 
insecure in the Strange Situation, whereas infants with mothers who were rated low in 
sensitivity were more likely to be classified as insecure rather than secure. Infant affect 
and self-regulation did not predict attachment security in the Strange Situation 
paradigm; however, these temperamental characteristics were associated with the 
infant’s expression of security or insecurity.
Braungart-Rieker et al. (2001) then explored in more detail the nature of 
associations among infant affect and regulation, parental sensitivity, and attachment 
classification by investigating a moderational model. Evidence of moderation was 
found whereby infants whose mothers displayed relatively high levels of sensitivity 
were later classified as secure Bi or B2 if they showed greater regulatory behaviour in 
the still-face period, whereas those who showed lower regulatory behaviour were 
classified as secure B3 or B4. Infants of mothers who were relatively insensitive and 
who themselves showed higher levels of affect regulation tended to be classified as 
avoidant (A), whereas those displaying lower levels of affect regulation were classified 
as resistant (C). Differences in regulatory behaviour were not found between those 
infants classified as A vs. B1-B2, nor between B3-B4 vs. C infants. With regard to 
maternal sensitivity, mothers of infants later classified as resistant (C) in the SSP were 
more likely to have lower sensitivity scores than mothers of infants classified as secure 
(B1-B4), as were mothers of infants later classified as avoidant (A) compared to mothers 
of infants classified as B3-B4. In summary, attachment security appeared to be a
14
function of maternal sensitivity, but the attachment subgroup within the secure and non- 
secure classifications is dependent on infant affect regulation.
The Present Study: Addressing Limitations of Existing Research
Braungart-Rieker and colleagues’ (2001) thorough examination of the 
associations among parental sensitivity, infant still-face behaviours, and the parent- 
infant attachment relationship is a valuable contribution to the existent research on the 
precursors of infant-mother attachment classification; however, this study is not without 
limitations. These limitations have shaped the design of the current research.
Measures of Maternal Sensitivity
Braungart-Rieker et al. (2001) assessed maternal sensitivity from a 90-second 
clip of mother-infant face-to-face interaction that preceded the still-face episode in the 
still-face paradigm. Coders rated the mother’s level of sensitivity on a 5-point scale 
every 10 seconds, for a total of 9 ratings. These ratings were then averaged to generate 
a total score. This methodology has two limitations; 1) all three predictors (maternal 
sensitivity, infant affect, and infant affect regulation) were scored from the same 
structured procedure at a single point in time, and 2) scores are based on very brief 
period of sampling. To address these limitations, this study utilized the Maternal 
Behaviour Q-sort (MBQS), an observation-based measure used to describe the nature of 
maternal interactive behaviour in the home. The Q-sort is comprised of 90-items that 
together describe multiple facets of maternal interactive behaviour (i.e., awareness of 
infants’ state and signals, effectiveness in responding to signals, positive affect, 
rejection, synchrony, controlling/interfering, exploration and learning, comfort with 
contact, and engagement). This measure is methodologically independent of the still-
face procedure, reflects naturalistic patterns of interaction rather than a structured 
procedure, and is based on a two-hour period of interaction occurring later in the first 
year.
Omission of the Reunion Episode in the Still-Face Paradigm
The still-face paradigm, a procedure that examines infants’ responses to 
interruption in social interaction, is usually comprised of three distinct episodes: (1) 
normal face-to-face interaction, (2) the still-face episode (mother becomes unresponsive 
and assumes a neutral expression), (3) the reunion episode (mother and infant reengage 
in normal interaction). The unexpected interruption is a stressor for the infant and 
affective and behavioural responses to the disruption are thought to reveal individual 
differences in emotional reactivity. Studies involving the still-face paradigm suggest 
infants continue to display these emotional reactions (e.g., negative affect, negative 
vocalizations, self-regulation) in the reunion episode, even after the mother resumes 
normal interaction with the infant (Cohn, 2003; Kogan & Carter, 1998). The reunion 
episode is an important component of the still-face paradigm, yet it is often overlooked 
by researchers, as was the case in the Braungart-Rieker et al. (2001) study. The present 
study expanded on previous research by including observations of infant behaviour in 
the reunion episode of the still-face paradigm, thereby providing additional evidence of 
individual differences in infant temperament.
Absence of Disorganization Attachment Classification
Disorganized attachment (D) was not included in the Braungart-Rieker (2001) 
study because participants were from a low-risk community sample and researchers 
expected there to be few, if any, instances of disorganized mother-infant attachment
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relationships. While it is true that disorganized attachment relationships are more 
common in high-risk populations (e.g., adolescent mothers and/or mothers who have 
experienced childhood trauma), recent research suggests disorganized attachments are 
also prevalent in middle-class samples at lower, but still substantial, frequencies (van 
IJzendoom et al., 1999).
The developmental origins of disorganized attachment are less well-known. The 
majority of studies that investigate the precursors of disorganized attachment have 
found little evidence linking maternal sensitivity to disorganized attachment (Main & 
Hesse, 1990, van IJzendoom et ah, 1999). Instead, atypical and/or frightening maternal 
behaviour is thought to play a role in the development of disorganized attachment 
(Madigan, Bakermans-Kranenburg, van IJzendoom, Moran, Pederson, & Benoit, 2006). 
Recently, however, evidence linking maternal sensitivity to disorganized behaviour in 
the Strange Situation has been reported (Bailey, Moran, Pederson & Bento, 2007; 
Moran, Forbes, Evans, Tarabulsy, & Madigan, 2008).
Studies examining infant constitutional and temperamental variables as 
predictors of disorganized attachment also yield inconsistent results. Some research 
suggests the presence of an association between early infant temperament and 
disorganized attachment (Lakatos, Nemoda, Toth, Ronaiz, Ney, Sasvari-Szekely, & 
Gervaij, 2002; Spangler, Fremmer-Bombik, & Grossmann, 1996) while other studies 
indicate this association is non-significant (Bakermans-Kranenburg, van IJzendoom, 
2004; van IJzendoom et ah, 1999). These inconsistencies demand further investigation; 
thus, the associations between maternal sensitivity, infant temperament and 
disorganized attachment were explored in the present study.
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Use of the Categorical Model of Attachment Classification
Several researchers have questioned whether variation in attachment 
organization can be comprehensively described using the traditional categorical model 
of attachment classification (A, B, C) (Fraley & Spieker, 2003; Richters, Waters, & 
Vaughn, 1988). Support for a dimensional model of individual differences in 
attachment has been found (Fraley & Spieker, 2003; Kochanska, 1998; Richters et al., 
1988) but is rarely implemented in attachment research. The dimensional model is an 
ideal approach to the examination of infant behaviour in the Strange Situation as it 
continues to represent the traditional patterns of attachment behaviour originally 
observed by Ainsworth and colleagues (1978) while at the same time allowing 
individual differences in proximity seeking and anger and resistance to be assessed 
continuously (Fraley & Spieker, 2003; Richters et ah, 1988). A dimensional model of 
infant attachment was expected to be a more precise and powerful method of assessing 
infant attachment behaviour and has helped elucidate the links among maternal 
sensitivity, temperament, and attachment. This study incorporated both categorical (e.g., 
A, B, C, D) and continuous measures of attachment behaviour in the Strange Situation. 
Hypotheses
The present study examined associations between infant behaviour in the still- 
face paradigm at 4 months, maternal behaviour in the home at 10 months, and the 
Strange Situation paradigm at 13 months. Of particular interest was the extent to which 
early infant characteristics and maternal sensitivity predict infant-mother attachment at 
13 months. The following four hypotheses were explored:
First, mothers’ global sensitivity scores were expected to predict infant 
attachment security at 13 months. More specifically, it was expected that infants whose 
mothers scored high on maternal sensitivity at 10 months would be classified as 
“secure” (B) in the Strange Situation at 13 months; whereas, infants whose mothers 
scored low on maternal sensitivity at 10 months would be classified as “insecure” (A or 
C).
Second, in line with Belsky and Rovine’s (1987) findings, we expected infants’ 
reactions to the still-face disruption at 4 months, as reflected in their degree of 
emotional reactivity, to predict variation in the expression of infant security (B]-B2 vs. 
B3-B4) or insecurity (A vs. C) in the Strange Situation at 13 months. Infants who 
displayed high negative emotionality at 4 months were expected to be classified on the 
“B3-C2” side of the temperamental split, whereas infants who displayed little negative 
emotionality at 4 months were expected to be classified on the “A]-B2” side.
Third, in accordance with previous research (Braungart-Rieker et ah, 2001; 
Susman-Stillman et ah, 1996), it was expected that the interaction of maternal 
sensitivity and infant emotional reactivity would predict attachment subgroup 
classification; that is, the impact o f sensitivity on the attachment relationship would be 
moderated by the infant’s emotional reactivity. Specifically, infants of relatively 
sensitive mothers who featured high levels of emotional reactivity at 4 months would be 
classified as B3 or B4 in the Strange Situation, whereas those featuring lower reactivity 
would also be classified secure but as Bi or B2. Infants of relatively insensitive mothers 
who featured high emotional reactivity were expected to have Cj or C2 relationships,
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whereas those with lower reactivity were also expected to be classified as insecure but 
as Ai or A2.
Method
Participants
This study is part of a larger longitudinal investigation of a community sample 
of mother-infant dyads conducted by the Child Development Centre at The University 
of Western Ontario. Mothers of full-term, physically healthy infants were recruited in 
local hospitals shortly after the infant’s birth. Seventy-eight mothers expressed interest 
in the study after reading the letter of information (refer to Appendix B) and consented 
to their participation and the participation of their child (refer to Appendix C). The 
study was granted approval by the Office of Research Ethics at the University of 
Western Ontario and participants were treated according to the standards pertaining to 
research conducted with human subjects (refer to Appendix D).
The present study included data from the second, third, and fourth research visits 
performed when infants were 4-, 10-, and 13-months of age, respectively. Due to 
participant attrition over the study’s first year, 68 mothers participated in the still-face 
procedure when the infant was 4 months of age (37 male, 31 female), and 66 mothers 
participated in the Strange Situation Paradigm when the infant was 13 months of age 
(35 male, 31 female). Four infant-mother dyads were excluded from analyses due to 
technical difficulties (audio not recorded, n=2), errors in procedure (mother’s inability 
to maintain still-face, n= 1), or missing data (missing maternal sensitivity scores, «=1).
Of the 62 remaining infant-mother dyads included in the study sample, 30 
infants (48.4%) were female. Maternal age at the time of the infant’s birth ranged from
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20.20-44.85 years (M  = 30.08, SD = 4.97), while paternal age ranged from 20.43-53.97 
years (M  =32.37, SD = 5.95). The majority of families in this sample were middle- 
class. Household income ranged from less than $10,000 («=1) a year to more than 
$80,000 (n -21) (M=  $50,000-$59,000 range). Average maternal education was 14.52 
years (SD = 1.73, range = 11-18 years); average paternal education was 14.20 years (SD 
= 2.00, range = 10-20 years).
Procedure
Four-month procedure. The four month visit was conducted in the 
participants’ homes and lasted approximately two hours in length. Mothers were told 
they were going to play a “statue game” with their infant while sitting face-to-face. An 
infant seat was positioned on a table so that, once placed in the infant seat, the infant 
would be sitting at eye level with his or her mother. The mother sat in a chair facing the 
infant. A mirror was positioned behind the infant seat and tilted so that it captured the 
reflection of the mother’s face. A video camera was positioned behind the mother’s 
chair to capture the infant’s entire body and the reflection of the mother’s face in the 
mirror. The still-face procedure was explained to the mothers at the outset of the visit. 
Mothers were asked to sit facing their baby for three 60-second periods. In the first 
episode, mothers were told to play with their infant just as they normally would play 
together at home, only they were asked not to touch their infants during play. In the 
second episode, the “still-face” episode, mothers were asked to act like a statue and 
refrain from talking, smiling, gesturing, or touching their baby while maintaining eye 
contact with him or her. In the third episode, mothers were again instructed to play with 
their infant without using touch. A research assistant, hidden from view, timed the
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segments and offered verbal cues at the start of each period. Mothers were told that the 
procedure would be stopped if the infant expressed signs of distress for longer than 20 
seconds. Once the experimenter finished answering any questions the mother had, she 
left the room and cued the mother to begin the first episode.
Ten-month procedure. The 10-month visit was conducted in the participants’ 
homes and lasted approximately 2 hours in length. A videocamera was set up in a room 
that offered the mother and infant enough space to play freely and comfortably (usually 
the family’s living room). Mothers were asked to perform a variety of tasks with their 
infants during this 2-hour period. These tasks included play without toys, play with 
toys, reading a story, a short feeding, and a divided attention task. For the divided 
attention task, mothers were asked to complete a series of questionnaires while in the 
presence of their infant. Experimenters took notes on the mother’s behaviour and the 
interaction as a whole during the home visits. These notes were carefully reviewed and 
expanded on following the completion of the visit. The experimenters then assessed 
maternal sensitivity using the Maternal Behaviour Q-sort (Pederson, Moran, & Bento, 
1999).
Thirteen-month procedure. The 13-month visit was conducted in the 
university laboratory and lasted approximately 1 hour in length. The Strange Situation 
Paradigm (SSP), a laboratory-based observational measure designed to study infants’ 
responses to brief separations from their caregiver in an unfamiliar setting (Ainsworth et 
al., 1978), was performed at this visit. The 25-minute procedure is comprised of eight 
episodes that steadily augment infant stress throughout the duration of the task battery. 
Each episode is approximately 3 minutes in length. First, the mother and infant were
introduced to the laboratory room (episode 1). Mothers were asked to sit on a couch in 
the comer of the room while their infants played with toys situated in the center of the 
laboratory room (episode 2). A stranger then entered the room, sat down in a chair, 
talked with the mother, and eventually approached the infant playing on the floor 
(episode 3). The mother was then cued to inconspicuously exit the room, leaving the 
child alone with the stranger (episode 4). After a three-minute separation, the mother 
returned to the room and the stranger departed (episode 5). The mother was cued a 
second time to exit the room; this time leaving the infant alone in the unfamiliar setting 
(episode 6). The stranger then returned and sat quietly in a chair in the comer of the 
room (episode 7). Finally, the mother returned to the room and the stranger once again 
exited. Overall, the SSP aims to elucidate how infants perceive and utilize their 
caregiver in times of security and times of distress (Goldberg, 2000).
Measures
Infant negative emotionality. Infant negative emotionality was coded in the 
still-face paradigm (SFP) at 4 months. Two measures were used to assess infant 
negative emotionality on micro- and macroscopic scales. Micro-coding was performed 
using the Infant Regulatory Scoring System (IRSS, Weinberg & Tronick, 1990). This 
coding scheme captured the frequency and duration of infants’ observed affect and 
behaviour during the two SFP episodes that followed the initiation of the still-face 
stressor (the still-face and reunion episodes). Four dimensions o f  infant behaviour were 
assessed using the IRSS: 1) gaze (looks at mother’s face, looks at object, looks away, 
eyes closed); 2) vocalizations (neutral/positive, negative/fussy, crying); 3) self- 
comforting behaviours (sucking fingers or other objects, clasping hands or hugging
self); 4) distancing behaviour (turning, twisting, or arching of the body away from the 
mother). In addition to the behaviours listed above, infant facial expression (smiling, 
neutral expression, frowning) were also coded.
Behaviours were scored using Noldus’ The Observer XT 10.0 program. Coders 
scored one dimension at a time; that is, the video was reviewed in its entirety at least 
once for each dimension. A key corresponding to the start of an observed behaviour 
was pushed at the first sign of the behaviour and a second key corresponding to the end 
of the observed behaviour was pushed once the behaviour was terminated (unless the 
dimension included mutually exclusive behaviours). To maintain accuracy and 
precision when coding infant behaviours, videos were slowed to 1/25 of a second. 
Inter-rater reliability was calculated on the coding of 17 dyads (27% of sample) for the 
five behaviour dimensions (gaze, vocalizations, self-comforting, distancing, and affect) 
in episodes 2 and 3. Kappa (k) scores were calculated for each infant and ranged from 
.55-.94 (M=  .78, SD = .12). Inter-coder correlation (ICC) calculated for duration of 
total negative affect (negative vocalizations, crying, negative affect) was also high, ICC 
-  .97). Scores from the primary coder’s IRSS coding were used in all subsequent 
analyses.
Macroscopic coding of infant negative emotionality was collected using the 
Infant Negative Affect rating scale (derived from Cox & Crnic, 2003; Weinfield, 
Egeland, & Ogawa, 1998). Infants were assigned a global score on a 7-point scale to 
denote the frequency and intensity of negative affect observed throughout the entire 
still-face paradigm (e.g., frowns, negative vocalizations, crying, and distancing 
behaviour in episodes 1-3 of the SFP). The scale ranged from 1 (very low negative
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affect) to 7 (very high negative affect). Frequency and duration of positive affect was 
not considered when rating negative affect. A detailed description of the scale and its 
scores is presented in Appendix E. Good interrater reliability was attained on 17 dyads, 
ICC = .94. Scores assigned by the primary coder were used in all subsequent analyses.
Maternal sensitivity. The Maternal Behaviour Q-sort (MBQS; Pederson, et al., 
1999) was used to measure maternal sensitivity at the 10 month home visit. The MBQS 
is a 90-item Q-set that assesses “a mother’s tendency to detect and recognize signals or 
situations that might require her response, to respond promptly to these situations, and 
to respond appropriately” (Pederson et al., 1990, p. 1976). Each Q-sort item describes a 
maternal behaviour (e.g., monitors baby’s activities during visit). Coders sorted the 90 
cards into 9 piles of 10 items ranging from ‘‘most like” to “most unlike” the mother’s 
observed behaviour. A sensitivity score was generated for each mother by correlating 
the result of the participant’s sort with the criterion sort for the prototypically sensitive 
mother. Coders were unaware of the behaviour observed in the still-face paradigm and 
the Strange Situation. Coders trained in the MBQS coded 16% of the sample for 
reliability purposes, ICC = .87.
Infant-mother attachment. Infants were assigned to one of the three 
attachment classifications (secure, B; insecure-avoidant, A; insecure-resistant, C) 
through a two-step process (Ainsworth et al., 1978). First, coders rated each infant on 
the extent to which they displayed the following four behaviours: 1) proximity seeking, 
2) contact maintaining, 3) avoidance o f proximity and contact, and 4) resistance to 
contact. Infants were assigned a score on a 7-point scale for each of these four 
behaviours. In the second step, coders compared the observed infant’s behaviour to a
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set of prototypes defined by Ainsworth and colleagues (1978) and assigned the infant a 
classification based on these prototypes.
Infant behaviour was also coded for indices of disorganization (Main & 
Solomon, 1990). Disorganized behaviour was scored on a 9-point scale and then 
assigned a categorical classification. Infants scoring less than 5 on the disorganized 
scale were given an organized attachment classification, whereas infants scoring greater 
than 5 were given a disorganized classification (Main & Solomon, 1990). Infants who 
scored 5 were forced into either the organized classification or the disorganized 
classification based on the judgment of the trained coders. All classifications were 
assigned by three coders trained by Sroufe and Carlson. Coders assessed 20 infant- 
mother dyads in the Strange Situation (32% of sample) with 90% reliability for the four 
attachment classifications (k = .83, p <.001). Sufficient interrater reliability was also 
attained for disorganization coding using the 9-point scale, ICC =.96 Classification 
disagreements between coders were resolved by consensus and ratings of 
disorganization were averaged between coders. These consensus data were used in all 
subsequent analyses.
Due to the nature of the study design, attachment at 13 months was examined 
using two unique distributions: A, B1-B2, B3-B4, C and D/not-D. The first distribution 
(A, B1-B2, B3-B4, C) was used by Braungart-Rieker and colleagues (2001) to examine 
differences in attachment security (B1-B2 vs. B3-B4) and expression of emotionality (A 
vs. B1-B2 vs. B3-B4 vs. C). For convenience and to avoid ambiguity, this dimension will 
henceforth be labeled the “four-way subgroup split”. Because most hypotheses in this 
study make no clear predictions regarding disorganized attachment, in the four-way
subgroup split distribution, infants who were initially classified as disorganized were 
force classified according to their secondary classification. A two-way distribution was 
also implemented for the purpose of examining differences between organized and 
disorganized attachment relationships (D/not-D). Future references to this distribution 
will be labeled “two-way disorganization”.
In addition to examining these discrete attachment categories, infant-mother 
attachment was also examined using continuous scores. Three continuous measures of 
attachment were used in this study: a dimension reflecting disorganization (D /not-D), a 
dimension reflecting security (B/ not-B), and a dimension reflecting the expression of 
(in)security (A/C). Disorganization scores (d-scores) from the 9-point disorganized 
scale described above were used as continuous measures of attachment disorganization. 
In the current sample of 62 infant-mother dyads, d-scores ranged from 1 to 9 with an 
average score of 3.74 (SD= 2.11). Nineteen infants were given a d-score of 5 or higher. 
Continuous measures of attachment security (B/not-B dimension) and the expression of 
insecurity (i.e., emotionality, A/C dimension) were also calculated using the procedure 
outlined by Richters et al. (1988). Infants’ scores on interactive behaviours displayed in 
the reunion episodes of the Strange Situation (e.g., proximity seeking, contact 
maintaining, contact resistance, proximity avoidance, and crying) were standardized and 
then multiplied by the corresponding standardized discriminant function coefficient.
The results were then summed to generate one score on that dimension. This procedure 
was performed twice: once for Function 1, the dimension that reflects the degree of 
security (B/not-B) and again for Function 2, the dimension that reflects the form of 
insecurity (A/C). Infants’ scores on the B/not-B dimension were labeled “security
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scores”; scores on the A/C dimension were labeled “emotionality scores” since this 
dimension reflects expression of emotionality in the Strange Situation reunions.
Data Analysis
The prediction of infant-mother attachment from infant negative emotionality at 
4 months and maternal sensitivity at 10 months was tested using three statistical 
techniques: (1) one-way analysis of variance (ANOVAs), (2) hierarchical multiple 
regression, and (3) binary logistic regression. To examine the association between 
maternal sensitivity and infant-mother attachment (hypothesis 1), a one-way ANOVA 
was conducted using the categorical measure of attachment (A, B i-B2, B3-B4, C) and a 
hierarchical multiple regression was conducted using the continuous measure of 
attachment security (security scores). Similarly, the association between infant negative 
emotionality and infant-mother attachment (hypothesis 2) was examined with one-way 
ANOVA using the categorical measure of attachment and hierarchical multiple 
regression using the continuous emotionality scores. Binary logistic regression analyses 
were conducted to probe the existence of a moderation effect by testing the interaction 
between maternal sensitivity and infant negative emotionality (hypothesis 3). Finally, 
exploratory analyses involving the prediction of disorganized vs. organized attachment 
classification (D/not-D) and disorganization scores (d-scores) from infant negative 
emotionality and maternal sensitivity were performed through the use of multivariate 




Descriptive statistics are presented to summarize the data collected at the 4- 
month, 10-month, and 13-month visits. This section also describes the steps taken to 
calculate a composite variable for negative infant behaviour observed in the still-face 
paradigm at 4 months.
Infant behaviour in the still-face paradigm at 4 months. Infant behaviour in 
the still-face paradigm was assessed using both a micro-coding technique (IRSS, 
Weinberg & Tronick, 1990) and a macro-coding technique (Infant Negative Affect 
scale, derived from Cox & Cmic, 2003; Weinfield, Egeland, & Ogawa, 1998).
Micro-coding: infant regulatory scoring system. Descriptive information for 
all infant behaviours coded in the still-face paradigm at 4 months is presented in Table 
1. For the purpose of this study, only the behaviours coded in the second (still-face) and 
third (reunion) episodes of the paradigm were considered for analysis. Due to 
occasional technical difficulties or extreme infant negativity (e.g., continuous crying > 
30 seconds), not all episodes were exactly one minute in length. The duration of 
episode 2 ranged from 30.83 seconds to 89.02 seconds (M =60.59, SD = 7.81) and the 
duration of episode 3 ranged from 21.35 seconds to 78.73 seconds (M =59.77, SD = 
8.31). As a result, the durations of infant behaviours are presented as the per cent of 
time the infant displayed a certain behaviour within the given episode interval.
These data reveal great variability in infant behaviour in each of the behavioural 
categories within and across the still-face and reunion episodes of the still-face 
paradigm. Some behaviours occurred more frequently than others. For instance,
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Descriptive Statistics fo r Infant Behaviour Coded in the Still-Face Paradigm
Table 1
Duration (% of interval)
Episode 2 (n=62) Episode 3 («=62)
Infant Behaviour M  (SD) Min. Max. M  (SD) Min. Max.
Gaze at Mother 14.89(18.24) .00 92.15 35.30(27.12) .00 97.45
Gaze Away 84.02(18.31) 7.85 100.00 61.34 (28.74) .00 100.00
Vocalizations:
Positive 8.05 (9.82) .00 41.69 7.16(9.79) .00 58.75
Negative 7.04(17.07) .00 85.56 3.65 (10.61) .00 64.59
Crying .99 (6.12) .00 45.78 2.89(15.96) .00 100.00
Affect:
Positive 3.72 (7.87) .00 42.33 18.02 (21.58) .00 79.42
Neutral 85.30 (22.43) .00 100.00 72.82 (28.65) .00 100.00
Negative 9.5(19.84) .00 100.00 7.06 (20.18) .00 100.00
Self-Comforting:
Oral-self 8.04(18.00) .00 75.65 12.20 (20.79) .00 93.98
Oral-object 2.37(11.93) .00 92.00 3.62(14.09) .00 81.82
Touch face .58 (1.86) .00 11.13 1.04 (4.06) .00 22.43
Hand clasp 3.83 (12.22) .00 63.79 4.19(12.40) .00 72.61
Distancing:
Arch 1.07 (3.68) .00 25.34 .52 (2.41) .00 17.41
Escape .88 (4.02) .00 23.62 .34 (2.66) .00 20.97
distancing behaviours such as arching the back and twisting the torso to escape the 
infant seat and the self-comforting behaviour “touches face” occurred relatively 
infrequently.
Although the IRSS (Weinberg & Tronick, 1990) was used to code multiple 
dimensions of infant behaviour in the still-face paradigm, only those behaviours that 
reflect negative affectivity were of interest in this study. Thus, duration of infant 
crying, negative vocalizations, and negative affect were aggregated within and across 
episodes 2 and 3 of the still-face paradigm to produce one variable labeled, “infant 
negative emotionality”. Theory and past research have utilized similar measures of 
infant negative affectivity (Braungart-Rieker et al., 2001; Kochanska, 1998). Bivariate 
correlation analyses revealed that these variables (negative vocalizations, including 
crying, and negative affect) were highly correlated, r(65) -.10, p  < .01 (episode 2); 
r(65) =.87, p  < .01 (episode 3) within and across the two episodes, r(65) = .56, p  < .01. 
Moreover, an exploratory factor analysis conducted using all IRSS variables revealed an 
affectivity dimension upon which the following variables loaded highly (> +/- .30): 
negative vocalizations, crying, negative affect, and neutral affect (neutral affect was 
negatively correlated with the other negative behaviours).
The negative emotionality aggregate was formed using the Noldus Observer XT 
10.0 program. Duration of infant negative vocalizations, crying, and negative affect 
were summed across episodes 2 and 3 and divided by the total duration of that interval 
(duration of episode 2 + duration of episode 3) to produce the total percentage of time 
each infant displayed negative affect. Co-occurring behaviours (e.g., negative 
vocalizations and negative affect) were counted as one event. Scores of negative
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emotionality from 62 infants ranged from .00 to 74.17, with an average score of 10.85 
(SD= 20.30). Twenty-seven (43.5%) infants did not display any signs of negative 
emotionality.
Macro-coding: infant negative affect ratings. Observer ratings of the amount 
and intensity of infant negative affect displayed throughout the entire still-face 
paradigm ranged from 1 to 6 (M= 1.98, S'Z>=1.50). The majority of infants in this sample 
displayed little or no negative affect in the still-face paradigm (77.4% scored a 1 or 2), 
while just 8.5% of infants scored a four or above. Infant scores on the Infant Negative 
Affect scale correlated highly with the IRSS negative emotionality measure, r(62) = .86, 
p  < .01. Thus, IRSS negative emotionality scores and Infant Negative Affect ratings 
were standardized and summed to produce a final composite score that reflects infant 
negative emotionality at 4 months. Scores ranged from -1.19 (no negativity) to 5.80 
(high negativity) (M=  .00, SD=\.93). All subsequent analyses were performed using 
this standardized negative emotionality score.
Maternal sensitivity scores at 10 months. Maternal sensitivity scores ranged 
from -.88 to .89 (M = .22, SD = .59) reflecting wide variability across dyads.
Attachment classifications in the Strange Situation at 13 months.
Categorical measures o f  infant-mother attachment. Two distinctive 
attachment distributions were used in the following analyses: the four-way subgroup 
split (A, B1-B2, B3-B4, C) and the two-way disorganization distribution (D/not-D). As 
mentioned previously, in the distribution that manifests the four-way subgroup split, 
infants who were initially classified as disorganized were force classified according to 
their secondary classification. Table 2 presents the frequencies o f  attachment
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Distribution Frequency (%) Subgroup Split3 Frequency (%)
A 9(14.5) A 15 (24.2)
B i-B2 12(19.4) B]-B2 14(22.6)
B3-B4 20 (32.3) B3-B4 23 (37.1)
C 2 (3.2) c 10(16.1)
D 19(30.6)
Note. a Infants initially classified as disorganized were force classified in accordance to 
their secondary attachment classification.
A = insecure-avoidant, A1-A2 subgroups; B1-B2 = secure, Bi and B2 subgroups; B3-B4 = 
secure, B3-B4 subgroups; C = insecure-resistant, Ci-C2 subgroups; D = disorganized.
classification in the four-way subgroup split and the unforced distribution, detailing the 
distribution of infants initially classified as D into their secondary classifications. Note 
that when infants were classified according to their primary attachment classifications, 
only two relationships (3.2%) were classified as insecure-resistant (C), whereas 19 
(30.6%) were classified as disorganized (D). When disorganized infants were force 
classified into organized attachment categories according to their secondary attachment 
classifications, the number of infants classified as insecure-resistant increased to 10, and 
the overall distribution among the four categories was consistent to that seen in previous 
research with lower risk samples (van IJzendoom & Kroonenberg, 1988). A two-way 
distribution was also used in the following analyses for the purpose of examining 
differences between organized and disorganized relationships (D/not-D).
Continuous measures o f  infant-mother attachment. Sixty-two infants were 
assigned a continuous security score on the B/not-B dimension and a continuous 
emotionality score on the A /C dimension. Infant security scores on the B/not-B 
dimension ranged from -2.55 (highly secure) to 3.60 (highly insecure) (M=-.02, SD = 
1.34). Infant emotionality scores on the A/C dimension ranged from -2.53 (highly 
avoidant) to 3.22 (highly resistant) (M=-.02, SD= 1.29). Disorganization scores (d- 
scores) ranged from 1 to 9 with an average score of 3.74 (SD= 2.11). Nineteen infants 
were given a d-score of 5 or higher.
Preliminary Analyses
Prior to testing the study’s central hypotheses, preliminary analyses were 
conducted to examine associations among the 4-month and 10-month predictors and to 
determine the existence of effects due to infant gender, maternal age, and household
income. A small, negative correlation was found among 4-month infant negative 
emotionality scores and 10-month maternal sensitivity scores, r(60) = -.21, ns. Since 
this correlation is relatively low in magnitude, it suggests these two measures have a 
large degree of unshared variance.
There were no significant associations between gender and infant negative 
emotionality at 4 months, F( 1, 60) = .78, ns, or maternal sensitivity at 10 months, F( 1, 
60) = 2.33, ns. Associations between attachment classifications and gender effects were 
not found for the four-way subgroup split, X(iy= 5.68, ns, nor for the two-way 
disorganization distribution, % (i)= 3.10, ns.
Using the continuous attachment measures, significant gender effects were 
found for the emotionality scores, F (l, 61)= 6.68,/?<.05, but not the security scores 
F (l, 61) = .21, ns. This result suggests that, although males and females do not differ in 
their security of attachment, males are more likely to display more resistant behaviour 
(M=.38, SD= 1.34) in the Strange Situation whereas females are more likely to display 
avoidant behaviour (M=-.42, SD= 1.11). There were no significant gender effects 
regarding the continuous measure of disorganization, although the /7-value approached 
significance F (l, 61) = 3.16,/K.10.
There were no effects of maternal age and household income on the 4-month 
infant negative emotionality scores (r = -.11, ns, and r = -.05, ns, respectively) nor the 
10-month maternal sensitivity scores (r = .07, ns, and r = .18, ns, respectively). One­
way ANOVAs revealed no significant effects for either maternal age or household 
income and attachment categorization; nor were maternal age and household income
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correlated with continuous measures of attachment (i.e., security, emotionality, and d- 
scores).
Infant Negative Emotionality, Maternal Sensitivity, and Attachment
Examining associations among maternal sensitivity and attachment. First, a 
one-way between-subjects ANOVA was calculated with maternal sensitivity as the 
dependent variable and attachment (four-way subgroup split; A, B1-B2, B3-B4, C) as the 
independent variable. There was a significant effect of attachment subgroup, F(3, 58) = 
3.60, p  < .05. Levene’s test of homogeneity of variance was non-significant, suggesting 
that the assumption of homogeneity of variance was not violated. As shown in Table 
3a, Tukey’s HSD post-hoc analyses revealed that mothers of the infants classified as B3- 
B4 at 13 months received higher sensitivity scores at 10 months compared to mothers of 
infants classified as A. Mothers of B i-B2 infants also received sensitivity scores higher 
than mothers of insecure-avoidant (A) and insecure-resistant (C) infants, but the 
difference was not statistically significant. It is noteworthy that sensitivity ratings for 
mothers of B1-B2 infants were not significantly different from sensitivity ratings for the 
mothers of B3-B4 infants. Likewise, comparisons of sensitivity scores for mothers of A 
infants and mothers of C infants yielded insignificant results. Thus, as predicted, 
maternal sensitivity differentiates secure versus insecure attachment categories, but not 
the subgroups within those secure and insecure categories (i.e., B1-B2 vs. B3-B4 or A vs. 
C).
The associations between maternal sensitivity and infant-mother attachment 
were also examined with multiple regression analyses using a continuous measure of 
attachment security. A hierarchical multiple regression was conducted predicting infant
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Comparison o f  Maternal Sensitivity Scores Across Four-Way Subgroup Attachment
Table 3 a
Classifications
13-Month Attachment M SD
Maternal Sensitivity Scores 
A -,10a .59
B1-B2 .28 .59
B3-B4 .47 a .45
C .03 .67
Note. F(6, 116)= 2.20, p  <.05.
a designates means that differ at p<.05 with Tukey’s post-hoc statistic
Table 3b
Comparison o f  Infant Negative Emotionality Scores Across Four-Way Subgroup
Attachment Classification
13-Month Attachment M SD





Note. F(3, 58) = 1.30, ns.
attachment security at 13 months expressed as a continuous variable from maternal 
sensitivity scores at 10 months. Infant negative emotionality at 4 months was also 
entered into the regression equation as a predictor variable. Theory and previous 
research indicate maternal sensitivity is a robust predictor of security of attachment; 
therefore, infant negative emotionality was entered into the model first and maternal 
sensitivity second, since maternal sensitivity was the predictor of interest. Results of 
this analysis are presented in Table 4.
Together, both infant negative emotionality and maternal sensitivity explained a 
significant portion of variance in infants’ security of attachment at 13 months (14%). 
The change in R2 and the standardized regression coefficients ((1) associated with this 
analysis indicate that this significant portion of variance is attributable to 10 month 
maternal sensitivity scores and their association with attachment security (i.e., high 
maternal sensitivity scores are associated with higher security). Infant negative 
emotionality did not significantly contribute to the prediction of attachment security. 
Thus, as hypothesized, 10 month maternal sensitivity scores significantly predict 
attachment security, while infant negative emotionality scores did not.
Examining associations among infant negative emotionality and 
attachment. To test for differences in infant negative emotionality scores among 
attachment subgroups, a one-way between-subjects ANOVA was calculated with infant 
negative emotionality as the dependent variable and attachment (A, B1-B2, B3-B4, C) as 
the independent variable. Levene’s test of homogeneity of variance was significant, 
indicating that the assumption of homogeneity of variance had been violated; 
regardless, a significant effect was not found, F(3, 58) = 1.30, ns (see Table 3b).
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Maternal Sensitivity at 10 Months and Infant Negative Emotionality at 4 Months as 
Predictors o f  a Continuous Measure o f  Attachment Security 13 Months
Table 4
Variable B SE B p t
Step Predictor
Model 7: F  (1 ,6 0 ) =  .027, ns, R = .02, R2 = ,000a
1. Infant Negative Emotionality -.02 .09 -.02 -.164
Model 2: F ( 2, 59) = 4.62 , p <  .05, R = .37, R2 = ,135a




a Three decimal places used to denote R2 change.
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A hierarchical multiple regression was then conducted to predict emotionality, 
expressed as a continuous variable, at 13 months from 4-month infant negative 
emotionality scores and 10-month maternal sensitivity scores. Preliminary analyses 
revealed a gender effect on the continuous emotionality scores; therefore, gender was 
entered into the model first as a covariate, followed by maternal sensitivity. Previous 
research supports the notion that infant negative emotionality predicts the expression of 
security or insecurity (i.e., emotionality) in the Strange Situation (i.e., using categories 
A vs. C or B i-B2 vs. B3-B4); therefore, this measure was entered into the model last, as 
it was the variable of interest. Results of this analysis are presented in Table 5.
Model 1, which included only infant gender, was significant and accounted for 
9% of the variance, F (l, 60) = 6.01,/? < .05. The inclusion of maternal sensitivity into 
model 2 added very little variance (.7%) and thus, did not significantly contribute to 
prediction, F (l, 59) = .48, ns. Model 2, which included both gender and maternal 
sensitivity, was still significant, however, F(2, 59) = 3.22, p  < .05. The variable of 
interest, infant negative emotionality, was added last and accounted for an additional 
3.1% of the variance; however, this change was not significant, F (l, 58) = 2.03, ns. 
Taken together, gender, infant negative emotionality, and maternal sensitivity explained 
13% of variance in infants’ emotionality at 13 months. This portion of variance (model 
3) was significant, but only as a result o f the gender effect, F  (3, 58) = 2.86, ns. Thus, 
contrary to prediction, 4-month infant negative emotionality scores did not contribute to 
the prediction of emotionality in the Strange Situation at 13 months. Although there 
was no evidence of a significant change in R2 with the addition of maternal sensitivity 
or infant negative emotionality, the change statistics and standardized regression
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Infant Negative Emotionality at 4 Months, Maternal Sensitivity at 10 Months, and Infant 
Gender as Predictors o f  a Continuous Measure o f  Emotionality at 13 Months
Table 5
Variable_____________________________________B_____ SE B______ |3________t
Step Predictor
Model 1: F  (1,60) = 6.01, p < .05, R = .30., R2 == .091a
1. Infant Gender .77 .31 -.30 2.45*
Model 2: F  (2, 59) = 3.22, p < .05, R = ..3\, R2 = ,098a
2. Infant Gender .73 .32 .29 2.26*
Maternal Sensitivity .19 .27 .09 .69
Model 3: F  (2, 58) = 2.86,/? < .05, R = .36, R2 = ,129a
3. Infant Gender .69 .32 .27 2.16*
Maternal Sensitivity .12 .28 .05 .43
Infant Negative Emotionality -.12 .08 -.18 -1.43
Note. *p<.05
a Three decimal places used to denote R2 change.
coefficients (P) associated with this analysis suggest 4-month infant negative 
emotionality scores contribute to the prediction of emotionality in the Strange Situation 
more so than 10-month maternal sensitivity scores.
Testing the moderation model. Binary logistic regression analyses were 
conducted to probe the existence of a moderator effect by testing the significance of the 
interaction between maternal sensitivity and infant negative emotionality (Baron & 
Kenny, 1986). Two separate binary logistic regressions were conducted. The first 
analysis tested the prediction of subgroup classification within the secure attachment 
category (B i-B2 vs. B3-B4) by entering maternal sensitivity (the focal variable), infant 
negative emotionality (the moderator variable) and their interaction (infant negative 
emotionality X maternal sensitivity) simultaneously. To support the moderation 
hypothesis, the interaction term must be significant and contribute to the prediction of 
subgroup placement; that is, low negative emotionality scores at 4 months would 
predict classification in the B1-B2 subgroup and high negative emotionality scores 
would predict classification in the B3-B4 subgroup. Thirty-seven infant-mother dyads 
with secure attachment relationships were included in the analysis. The model was not 
significant, indicating infant negative emotionality, maternal sensitivity, and their 
interaction together were not able to predict attachment security subgroup classification 
over and above chance, %2 (3) = 5.21, ns. Neither infant negative emotionality nor 
maternal sensitivity contributed to the model and the interaction term did not 





Results o f  Logistic Regressions Predicting Secure and Insecure Attachment Subgroup 
Classification
Regression model Wald x2 P SE
Predictor
B1-B2 vs. B3-B4 attachment as outcome a
Infant negative emotionality 2.51 -.86 .55
Maternal sensitivity 2.09 1.63 1.13
Infant negative emotionality 
X Maternal sensitivity
2.16 1.65 1.12
A vs. C attachment as outcome b
Infant negative emotionality .95 -.28 .28
Maternal sensitivity .51 .67 .94
Infant negative emotionality 
X Maternal sensitivity
.73 .68 .80
Note. a Overall model: x2 (3) = 5.21, ns 
b Overall model: x2 (3)=  3.04, ns
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A second binary logistic regression was conducted to determine whether infant negative 
emotionality moderated the association between maternal sensitivity and infant-mother 
attachment within the insecure attachment category (A vs. C). Again, maternal 
sensitivity (the focal variable), infant negative emotionality (the moderator variable) 
and their interaction (infant negative emotionality X maternal sensitivity) were entered 
simultaneously. It was hypothesized that low negative emotionality scores would 
predict A subgroup classification and high negative emotionality scores would predict C 
subgroup classification. Twenty-five infant-mother dyads with insecure attachment 
relationships were included in the analysis. Again, the overall model was not 
significant, % (3) = 3.04, ns. Results indicate that neither infant negative emotionality, 
maternal sensitivity, nor the interaction term significantly contributed to the prediction 
of attachment (refer to Table 6); therefore failing to support the moderation hypothesis.
Exploring associations among infant negative emotionality, maternal 
sensitivity, and disorganization. Studies that have examined associations among 
infant negative emotionality, maternal sensitivity, and attachment in the past have 
excluded the disorganized attachment classification from their analyses entirely. 
Consequently, no clear hypotheses concerning the prediction of attachment 
disorganization from maternal sensitivity and infant negative emotionality were 
prepared. Analyses conducted in the present section explore the associations among 
these variables in an attempt to uncover significant trends in the data set. Similar to the 
preceding analyses, associations among 4-, 10-, and 13-month variables will be 
examined using both categorical and continuous attachment measures.
A one-way MANOVA was conducted for the two-way disorganization 
distribution, that is, disorganized attachment classification (D) versus organized 
attachment classification (not-D). Infant negative emotionality at 4 months and 
maternal sensitivity at 10 months were entered as dependent variables. Results of the 
MANOVA were not significant, F(2, 59)= .48, ns. Descriptive statistics indicate 
mothers of disorganized infants had similar sensitivity scores (M = .21, SD = .67) to 
mothers of organized infants (M=  .22, SD = .56). Infants classified as disorganized at 
13-months had slightly lower negative emotionality scores at four months (M = -.35, SD 
= 1.17) compared to the negative emotionality scores of infants classified as organized 
(M=  .16, SD -  2.17). This difference in means was not significant, however. No 
subsequent analyses were performed.
To explore whether negative infant emotionality and maternal sensitivity are 
linearly related to infants’ degree of disorganization, a hierarchical multiple regression 
was conducted using d-scores as the dependent variable. In this regression, 4 month 
infant negative emotionality was entered first, followed by 10 month maternal 
sensitivity. Results of this analysis are presented in Table 7. Together, both infant 
negative emotionality and maternal sensitivity explained only 6% of variance in infants’ 
disorganization scores at 13 months. This portion of variance is not significant, 
however, F  (2, 59) = 1.75, ns. Although there was no evidence of a significant change 
in R2 with the addition of either of these variables, the standardized regression 
coefficients (P) associated with this analysis suggest 10 month maternal sensitivity 
scores contribute to the prediction of disorganized attachment behaviour to a greater 
degree than 4-month infant negative emotionality scores.
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Infant Negative Emotionality at 4 Months and Maternal Sensitivity at 10 Months as 
Predictors o f  Disorganization at 13 Months
Table 7
Variable_____________________________________B_____ SE B______ (3________t
Step Predictor
Model 1: F{  1, 60) = .45, p  <ns,R = .09., R2 = ,007a
1. Infant Negative Emotionality -.09 .14 -.09 -.67
Model 2: F  (2, 59) = 1.75, ns, R = .24, R2 = ,056a
2. Infant Negative Emotionality -.14 .14 -.13 -1.01
Maternal Sensitivity -.80 .46 .23 -1.74*
Note. */K.10 a Three decimal places used to denote R2 change.
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Discussion
The current study explored the extent to which infant negative emotionality and 
maternal sensitivity predict various aspects of infant-mother attachment in a community 
sample. In accordance with the predictions of attachment theory and the current study’s 
first hypothesis, 10-month maternal sensitivity scores predicted infant attachment 
security at 13 months. Analyses conducted using the four-way subgroup split 
distribution revealed that maternal sensitivity scores for mothers of infants classified in 
the B3-B4 secure subgroup were significantly higher than the scores for mothers of 
infants classified in the insecure A i-A2 subgroup. In further support of these findings, 
results of a hierarchical regression analysis indicated that maternal sensitivity explained 
a statistically significant proportion of variance in the continuous attachment security 
scores, over and above what was explained by infant negative emotionality. Despite this 
fact, maternal sensitivity explained just 14% of the variance in security of attachment. 
This further supports the idea that the relation between sensitivity and attachment 
security is reliable, but not robust (Kochanska, 1998). As expected, maternal sensitivity 
was not associated with how security or insecurity was expressed in the Strange 
Situation.
Results failed to support the hypothesis that infant negative emotionality at 4 
months predicts the expression of security/insecurity in the Strange Situation at 13 
months. Findings did not support Belsky and Rovine’s (1987) temperamental split 
hypothesis as infant negative emotionality did not predict subclassification using the 
categorical measure of attachment (A, B1-B2 vs. B3-B4, C) or scores on the emotionality 
dimension (A vs. C). As expected, infant negative emotionality did not predict secure
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vs. insecure attachment classification. Surprisingly, clear indication of a gender effect 
was present in infants’ continuous emotionality scores; males were more likely to 
display resistant behaviour (C) in the Strange Situation whereas females were more 
likely to display avoidant behaviour (A). Hierarchical regression analyses indicated 
that, of the three predictor variables entered into the equation (infant negative 
emotionality, maternal sensitivity, and gender), gender was the only variable that 
significantly contributed to the prediction of emotionality in the Strange Situation. 
Gender differences in attachment patterns are not often observed in low-risk community 
samples (David & Lyons-Ruth, 2005; van IJzendoom et al., 1999); thus, this effect was 
an unexpected finding.
It was hypothesized that infants who displayed high levels of negative 
emotionality at 4 months would be classified as B3 or B4 in the Strange Situation if their 
mothers scored high on sensitivity, or Cj or C2 if their mothers scored low in sensitivity, 
and infants who displayed low levels o f negative emotionality would be classified as 
B i-B2 if their mothers scored high in sensitivity, or Ai or A2 if their mothers scored low 
in sensitivity. Two binary logistic regressions were used to test this moderating effect, 
one for the prediction of secure attachment subgroups (B1-B2 vs. B3-B4) and another for 
the prediction of insecure attachment subgroups (A1-A2 vs. C1-C2). In both logistic 
regression analyses, the interaction between infant negative emotionality and maternal 
sensitivity was not significant. Neither infant negative emotionality, maternal 
sensitivity, nor their interaction contributed significantly to the prediction of attachment 
subgroup; thus, support for a moderation effect was not found.
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Finally, exploratory analyses were conducted to assess whether infant negative 
emotionality and/or maternal sensitivity predict disorganized attachment. Analyses 
implementing both categorical and continuous measures of the organization of 
attachment (D/not-D) yielded insignificant results. Neither infant emotional negativity 
at 4 months, nor maternal sensitivity at 10 months predicted disorganized attachment. 
The Association of Maternal Sensitivity and Attachment Security
Consistent with the predictions of attachment theory (Ainsworth et al., 1978) 
and the findings of studies that have explored similar constructs (Braungart-Rieker et 
al., 2001; Susman-Stillman et al., 1996) global maternal sensitivity scores predicted 
infants’ classification into secure vs. insecure attachment categories. Infants of mothers 
who exhibited highly sensitive behaviours in non-structured play tasks when infants 
were 10-months-old (e.g., quickly and effectively responds to the infant’s signals, 
contributes to synchronous play, builds on the focus of the infant’s attention) were more 
likely to be classified as secure (B) than insecure (not-B) in the Strange Situation 
paradigm. The link between maternal sensitivity and attachment security is well 
established in attachment literature (de Wolff & van IJzendoom, 1997; Pederson & 
Moran, 1995, 1996), suggesting the security of the infant-mother attachment 
relationship is a product of sensitive caregiving in the first year of life.
An important conclusion of the current study is that the association between 
global scores of maternal sensitivity and security of attachment, although significant, 
leaves much variance unexplained. In a study using comparable methodology, Seifer 
and colleagues (1996) discovered maternal sensitivity did not predict security of 
attachment in the Strange Situation, and was only weakly associated with attachment
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classification when a Q-sort assessment technique was used. Evidently, maternal 
sensitivity explains only a small portion of the variability in attachment security 
classification. Other factors, including other elements of maternal behaviour, must be 
considered in addition to maternal sensitivity in order to better understand and predict 
the development of the infant-mother attachment relationship (de Wolff & van 
IJzendoom, 1997; Goldsmith & Alansky, 1987).
Infant Emotionality and Attachment Subclassification
The current study did not find a direct association between infant negative 
emotionality and the expression of security or insecurity (i.e., subcategory placement). 
On the basis of findings from studies that investigated the temperamental split 
hypothesis (Belsky & Rovine, 1987; Braungart-Rieker et al., 2001; Kochanska, 1998; 
Marshall & Fox, 2005; Susman-Stillman et al., 1996), it was predicted that infants who 
expressed high negative emotionality in response to a social stressor at 4 months were 
more likely to display negative emotionality in the Strange Situation at 13 months (B3- 
C2 subgroups); while infants who did not show signs of negative emotionality at 4 
months were predicted to display little emotional distress in the Strange Situation (Ai- 
B2 subgroups). Evidence of this divide in attachment subclassifications was not found 
in the current study.
These findings, in addition to other studies that have not found support for the 
temperamental split (Mangelsdorf, Gunnar, Kestenbaum, Lang, & Andreas, 1990), or 
found a trend in the opposite direction (Seifer et al., 1996; van den Boom, 1990), 
challenge the relatively straightforward association suggested by some previous 
researchers (Belsky & Rovine, 1987; Braungart-Rieker et al., 2001) linking variation in
the nature of the emotional expression of (in)security of attachment to negative 
emotionality in early infancy. It is possible that these conflicting results are a reflection 
of various differences in population samples. Additionally, the discrepancy may be a 
result of measurement issues related to the assessment of temperamental characteristics 
(e.g., negative emotionality) in infancy.
Infant Emotionality, Maternal Sensitivity, and Disorganization
No hypotheses regarding the prediction of disorganized attachment were made 
since theory provides no clear expectations and earlier studies that investigated the 
contributions of maternal behaviours and infant emotionality to attachment omitted the 
disorganized category altogether. Exploratory analyses involving categorical and 
continuous measures of attachment disorganization revealed no direct links between 
infant negative emotionality, maternal sensitivity and disorganized attachment 
relationships. Relative to the three original categories of organized attachment, the 
theoretical underpinnings of the disorganized attachment relationship are less 
established. This is likely due to the heterogeneity of behavioural manifestations of 
disorganization observed across these individuals (Bernier & Meins, 2008). Since the 
founding of this fourth attachment category (Main & Solomon, 1986, 1990), numerous 
studies have attempted to define the antecedents of disorganization, most yielding 
diverse and sometimes contradictory results. Although a few studies have discovered 
associations between maternal sensitivity and disorganization (Bailey et al., 2007;
Moran et al., 2008) and infant temperamental traits and disorganization (Lakatos et al., 
2002; Spangler at al., 1996), the majority have not (Bakermans-Kranenburg & van 
IJzendoom, 2004; Main & Hesse, 1990; van IJzendoom et al., 1999). Main and Hesse’s
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(1990) work on maternal frightened/frightening (FR) behaviour as a source of 
disorganization highlights the need to look at other facets of caregiver behaviour to 
explain this unique infant-caregiver attachment relationship.
Failure to Support the Moderation Model
As mentioned previously, support for a moderational model, in which infant 
negative emotionality moderates the association between maternal sensitivity and 
attachment, was not found in the current study. Failure to support the moderation effect 
observed by Braungart-Rieker and colleagues (2001) may be a result of differences in 
timing of measurement. The current study assessed infant negative emotionality six 
month prior to the measurement of maternal sensitivity, whereas Braungart-Rieker and 
colleagues’ (2001) measurements of infant and maternal behaviour were 
contemporaneous. Temperamental characteristics (e.g., emotional reactivity, self­
regulation) have been to fluctuate across the first few years of life (Rothbart, 1981) and 
thus, are not considered as stable as characteristics (e.g., difficultness, inhibition) 
observed in children aged three and older. Assessing infant and maternal behaviour 
simultaneously and observing maternal responses to difficult or highly negative 
behaviour at the point in time in which it occurs may increase the likelihood of finding a 
moderation effect.
The Use of Continuous Measures
One goal of the current study was to investigate the prediction of attachment 
through the use of both categorical and continuous measures of attachment. Some 
researchers have argued that variation in the quality of attachment is more appropriately 
represented as a linear distribution rather than by fixed, discrete categories (Cummings,
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1990; Fraley & Spieker, 2003; Richters et al., 1988; Waters & Deane, 1985). It was 
predicted that continuous measures of individual differences in security and 
emotionality would add precision and power to the assessment of infant attachment 
behaviour, increasing the likelihood of detecting an effect if one exists. Although 
results of the analyses conducted with continuous measures of attachment did not 
produce significant results above and beyond what was observed in the results of the 
ANOVAs, advantages of their use still exist. For instance, the fact that analyses 
performed with continuous and categorical measures of attachment produced 
converging findings instills confidence in the veracity of these effects. Continuous 
measures also allow researchers to closely examine the degree to which a given variable 
contributes to the prediction of attachment and compare the importance of several 
predictors using multivariate regression techniques. The use of continuous measures 
can also be beneficial to coders because infant-mother relationships that are challenging 
to classify (e.g., having to select just one category to represent the relationship when a 
series conflicting behaviours are observed) do not have to be forced into one category. 
Thus, although our results failed to provide the anticipated additional insights into these 
processes, it may be that the wider future use of dimensional descriptions of attachment 
organization may better capture the patterns of behaviour expressed in the Strange 
Situation.
Limitations and Future Directions
Although the aim of the current study was to address the limitations present in 
previous research, concerns regarding external validity and construct validity continue 
to exist. First, due to participant attrition and occasional technical difficulties, results of
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the current study are based on a relatively small sample size. As a result, the number of 
participants classified as insecure was small (A: n = 9; C: n = 2). It was possible here, 
however, to classify disorganized infants according to their secondary attachment 
classifications. Most of these infants demonstrated resistant behaviour in the Strange 
Situation and thus, were force classified into the C category. Even if support for the 
temperamental split was found, generalizations could not be made since most of these 
infants were initially classified as disorganized. Increasing the sample size of the study 
would offer a better indication of whether or not this trend actually exists in the general 
population or whether it is simply a result of chance.
A second limitation of this study relates to issues in measurement. Although 
global maternal sensitivity scores did significantly predict attachment security at 13- 
months, the strength of the association was relatively weak. This may be due to the fact 
that maternal sensitivity, as measured using the MBQS, is too broad a construct for the 
purpose of this study (i.e., it encompasses many domains). A measure of maternal 
sensitivity that better reflects the various aspects of the quality of a mother’s interaction 
with her infant may elucidate which features of this construct shape attachment security. 
For instance, patterns of maternal interaction represented in the MBQS domains (e.g., 
awareness, response effectiveness, positive affect, rejection, synchrony, 
controlling/interfering, exploration and learning, comfort with contact, and engagement) 
have been found to differentiate the quality (e.g., secure vs. insecure) of the attachment 
relationship (Morley, Xue, O’Connor, Moran, Pederson, & Bento, 2010). Future 
research should assess the contributions of specific maternal behaviour to the prediction 
of attachment security and its expression using the MBQS domains.
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In order to better understand caregiver contributions to disorganized attachment, 
researchers may also choose to look beyond traditional concepts of maternal sensitivity. 
Several studies support the notion proposed by Main & Hesse (1990) that maternal 
behaviours characterized as frightening, frightened, or atypical contribute to the 
development of disorganized attachment (Abrams, Rifkin, & Hesse, 2006; Goldberg, 
Benoit, Blockland, & Madigan, 2003; Lyons-Ruth, Bronfman, & Parsons, 1997). 
Coding these odd behaviours (e.g., looming, fear grimaces, and alarming vocalizations) 
using Noldus’ The Observer XT 10.0 in addition to the IRSS micro-coding at 4-months 
may assist prediction of disorganized attachment at 13-months.
The measures used to assess infant negative emotionality at 4 months also have 
significant limitations. First, the majority of infants in the current study displayed little 
or no signs of negative emotionality at 4-months, producing little variance in the sample 
distribution. It is possible that an interruption in social interaction with the mother was 
not a significant perturbation for some infants and thus not perceived as a stressful 
event. On the other hand, it is possible that overt signs of distress observed in some 
infants were due to unique situational factors such as hunger, sleepiness, or a recent 
vaccination. Also, the duration in which this negative behaviour was assessed was very 
brief (3-5 minutes). Together these issues highlight the challenges involved in 
assessing negative emotionality during short intervals and at one time point only. 
Researchers should attempt to obtain multiple measures of infant reactivity at different 
time points in order to achieve an overall representation of negative emotionality across 
infancy. Maternal reports o f infant negative emotionality may give further indication of 
the infant’s temperamental disposition across other situations (Rothbart, 1981).
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Another concern regarding the measurement of infant negative emotionality in 
this study involves the context in which this behaviour was assessed. In the current 
study, as in much of the previous research in the area (Braungart-Rieker etal., 2001; 
Seifer et al., 1996; Susman-Stillman et al., 1996), infant negative emotionality was 
assessed in episodes of infant-mother interaction. Therefore, is it possible that this 
expression of negative emotionality in response to the still-face reflects aspects of the 
emerging dyadic relationship, as well as biologically-based aspects of the infant’s 
disposition. For instance, an infant who has already learned that his mother is 
unresponsive to his signals of distress may appear apathetic in response to his mother’s 
still-face. Future research might address this limitation by assessing infant negative 
emotionality outside of interaction with the mother. Measurements of negative 
emotionality in response to the presentation of a novel stimulus (e.g., bright light or 
loud sound) in the absence of the caregiver are likely to be more reflective of infants’ 
threshold for expression of distress (Kochanska, 1998; Marshall & Fox, 2005; Rothbart, 
1981; Rothbart, 2007). Furthermore, assessing physiological responses to the 
presentation of novel stimuli by monitoring changes in infant heart rate, respiration, or 
hydrocortisone levels may further support the notion that these expressions of negative 
affect are biologically-based.
In conclusion, the current study adds further complexity to the already 
conflicting pool of research that has examined empirical associations among infant 
emotionality, maternal sensitivity, and attachment. The study failed to uncover a direct 
link between early infant negative emotionality and expression of (in)security; however, 
support for an association between maternal sensitivity and security of attachment was
found. Neither infant negative emotionality nor maternal sensitivity predicted 
disorganized attachment; highlighting the need for other measures of maternal and 
infant behaviour to explain this unique attachment relationship. The bi-directional 
relationship between infant and maternal behaviour and their joint contribution to the 
attachment relationship is no doubt complicated, but through the use of multiple 
methodologies and alternative measures of attachment, we can continue to shed light on 
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Criteria for Subgroup Classification Based on the Strange Situation
Subgroup Description1
Ai - Conspicuous avoidance of the mother in the reunion episodes, which is likely 
to consist of ignoring her altogether, although there may be some pointed 
looking away, turning away, or moving away. If there is a greeting when the 
mother enters, it tends to be a mere look or smile.
- Either the baby does not approach his mother upon reunion, or the approach is 
"abortive" with the baby going past his mother, or it tends to occur only after 
much coaxing.
- If picked up, the baby shows little or no contact-maintaining behavior. He 
tends not to cuddle in; he looks away; and he may squirm to get down.
Appendix A
A2 - The baby shows a mixed response to his mother on reunion, with some
tendency to greet and to approach, intermingled with a marked tendency to turn 
or move away from her, move past her, avert the gaze from her, or ignore her.
- Thus there may be moderate proximity seeking, combined with strong 
proximity avoiding.
- If  he is picked up, the baby may cling momentarily; if he is put down, he may 
protest or resist momentarily; but there is also a tendency to squirm to be put 
down, to turn the face away when being held, and other signs of mixed feelings.
Bi - The baby greets his mother, smiling upon her return, and shows strong
1 Descriptions were taken directly from the following source:
Ainsworth, M. D. S., Blehar, M. C., Waters, E., & Wall, S. (1978). Patterns o f attachment: A 
psychological study o f the strange situation. Hillsdale, N.J.: Erlbaum.
initiative in interaction with her across a distance, although he does not 
especially seek proximity to or physical contact with her.
- If picked up, he does not especially seek to maintain contact.
- He may mingle some avoiding behavior (turning away or looking away) with 
interactive behavior, but he shows little or no resistant behavior and, in general, 
seems not to have feelings as mixed as an A2 baby.
- He is likely to show little or no distress in the separation episodes.
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B2 - The baby greets his mother upon reunion, tends to approach her, and seems to 
want contact with her, but to a lesser extent than a B3 baby. Some B2 babies 
seek proximity in the pre-separation episodes, but not again until Episode 8, and 
then perhaps only after some delay.
- The B2 baby may show some proximity avoiding, especially in Episode 5, but 
this gives way to proximity seeking in Episode 8, thus distinguishing him from 
the A2 baby.
- Although he accepts contact if he is picked up, he does not cling especially, and 
does not conspicuously resist release.
- On the other hand, he shows little or no resistance to contact or interaction, and 
in general shows less sign of mixed feelings than A2 babies.
- He tends to show little distress during the separation episodes.
- He resembles a B, infant, except that he is more likely to seek proximity to his
mother.
B3 - The baby actively seeks physical contact with his mother, and when he gains it 
he is conspicuous for attempting to maintain it, actively resisting her attempts to
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release him. Most B3 babies show their strongest proximity-seeking and contact- 
maintaining behavior in Episode 8, but some do so in Episode 5 and are so 
distressed in the second separation episode that they cannot mobilize active 
proximity seeking and resort to signaling. Occasionally, a baby who seems 
especially secure in his relationship with his mother will be content with mere 
interaction with and proximity to her, without seeking to be held.
- At the same time, the B3 baby may be distinguished from other groups and 
subgroups by the fact that he shows little or no sign of either avoiding or 
resisting proximity to or contact or interaction with his mother.
- He may or may not be distressed in the separation episodes, but if he shows 
little distress, he is clearly more active in seeking contact and in resisting release 
than B1 or B2 babies.
B4 - The baby wants contact, especially in the reunion episodes, and seeks it by 
approaching, clinging, and resisting release; he is, however, somewhat less 
active and competent in these behaviors than most B3 babies, especially in 
Episode 8.
- He seems wholly preoccupied with his mother throughout the strange situation.
- He gives the impression of feeling anxious throughout, with much crying. In 
the second separation, particularly, he seems entirely distressed.
- He may show other signs of disturbance, such as inappropriate, stereotyped, 
repetitive gestures or motions.
- He may show some resistance to his mother, and indeed he may avoid her by 
drawing back from her or averting his face when held by her. Because he also 
shows strong contact-seeking behavior, the impression is of some ambivalence,
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although not as much as is shown by Group-C infants.
Ci - Proximity seeking and contact maintaining are strong in the reunion episodes, 
and are also more likely to occur in the preseparation episodes, than in the case 
of Group-B infants.
- Resistant behavior is particularly conspicuous. The mixture of seeking and yet 
resisting contact and interaction has an unmistakably angry quality and indeed an 
angry tone may characterize behavior even in the preseparation episodes.
- Angry, resistant behavior is likely to be shown toward the stranger as well as 
toward the mother.
- The baby is very likely to be extremely distressed during the separation 
episodes.
C2 - Perhaps the most conspicuous characteristic of C2 infants is their passivity.
Their exploratory behavior is limited throughout the strange situation, and their 
interactive behaviors are relatively lacking in active initiative.
- Nevertheless in the reunion episodes they obviously want proximity to and 
contact with their mothers, even though they tend to use signaling behavior 
rather than active approach, and protest against being put down rather than 
actively resist release.
- Resistant behavior tends to be strong, particularly in Episode 8, but in general 
the C2 baby is not as conspicuously angry as the Cl baby.




We are conducting a study with new mothers and their firstborn babies to learn 
more about how babies develop social and emotional relationships with their mothers. 
We want to understand how a mother’s past and present experiences influence the 
growing relationship with her baby. We will be asking parents about many different 
types of experiences which may or may not apply. You are always free to not answer 
any questions should you not feel comfortable.
Our study will last 2 years and will involve 6 visits. Some of the visits will be in 
your home; others will be at the university. We are interested in your opinions about 
why your baby behaves as he/she does in different situations with you. We are also 
interested in the demands and rewards of parenting.
If you agree to participate in the study:
• Visit One: The first visit will be about two hours in your home when your baby 
is about 3 months old. At that time we will interview you, asking questions 
about your childhood experiences, your early relationship with your parents, any 
experiences of major separation, loss, or trauma, and your thoughts about how 
these experiences have affected your role as a mother. Some mothers may find 
aspects of the interview sad or upsetting because some of the questions are about 
sad or stressful events. Should you feel uncomfortable with any of the questions, 
you will not have to answer them. The interview will be audiotaped and later 
transcribed. We would also like to videotape you and your baby playing. After 
this we have a questionnaire about parenting experiences for you to fill out.
• Visit Two: When your baby is 3-4 months of age, (maximum 2 hours in total): 
We will visit you and your baby when your baby is awake. For about 20 
minutes, we will ask you to play with your baby. The play session will be 
videotaped. After the play session we will have you watch the video and ask you 
about what you think your baby is feeling. Afterwards, we will ask you to fill 
out questionnaires about your experiences as a parent, any stresses associated 
with being a mother and the people you turn to for help and support. We would 
also like to ask you specific questions about your parenting experience so far, 
what your baby can do and who is helpful to you. This interview will be 
audiotaped.
Visit Three: When your baby is between 9 and 10 months old, (maximum 2 
hours): We will again visit you at home. We will give the baby some activities 
to do with the visitor to observe how your baby interacts with strangers and
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observe how he/she plays with you. We will arrange this visit to take place at a 
feeding time so that we will be able to see how your baby communicates his/her 
wants. Certain parts of this visit will be videotaped. Once again we will ask 
you questions about why your baby behaves as he /she does in these different 
situations as well as ask you about your early experiences in other relationships. 
This interview will be audiotaped. Once again we have questionnaires about 
your experiences as a parent.
• Visit Four: When your baby is 13 months old, (about 1 hour): You will visit us 
at the Child Development Centre at UWO. For this visit, we are interested in 
how your baby plays in new surroundings both when you are with your baby 
and when you are away. We will ask you to leave your baby for two brief 
periods (no more than 3 minutes each) during this part of the procedure. If your 
baby becomes upset, we will send you back in immediately. This visit will be 
videotaped. Parking costs at the university will be covered, or we can provide 
transportation for you and your baby.
• Visit Five: When your baby is about 21 months of age, (maximum 2 hours): We 
will visit you at home. We will give the baby some activities to do with the 
visitor to observe how your baby interacts with strangers and observe how 
he/she plays with you. We will interview you about your experiences as a 
mother (the interview will take about one hour, and will be audiotaped). Certain 
parts of this visit will be videotaped. We will also ask you to fill out 
questionnaires about your experiences.
• Visit Six: When your baby is 24 months of age, (maximum 90 minutes): You 
will visit us at the Child Development Centre at UWO. We will observe how 
your toddler interacts and plays in different surroundings and how he/she reacts 
to an interesting but unusual remote-controlled toy. This visit will be 
videotaped. We will ask you about your experiences with your toddler since we 
last saw you and ask you to fill out some questionnaires.
All information collected from you for the study will be kept confidential. All 
written, audiotaped, and videotaped records and questionnaires will be assigned 
numbers to maintain confidentiality. Audiotapes are erased after transcription. Any 
identifying information such as names and place of birth will be changed to maintain 
confidentiality. Only those directly involved in the study will see the transcripts and 
videotapes unless you agree that fragments can be used for professional training. The 
family names will only be available to direct members of the research group. Absolute 
confidentiality cannot be guaranteed as we may have to disclose certain information as 
required by law according to provisions under the Child and Family Services Act. This 
includes any suspicion that a child under the age of 16 years is or has been abused or if 
you are in imminent danger of hurting yourself or another person. If the results of the 
study are published, your name will not be used and no information that discloses your 
identity will be released or published.
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Participation in this study is voluntary. You may refuse to participate, refuse to 
answer any questions or withdraw from the study at any time. Even if specific 
questionnaires request that you answer every question you do not have to do so. There 
are no known risks associated with any of the procedures. This study will not result in 
any direct benefit to you or your baby but may help us to further understand factors that 
may have an impact on the social and emotional development of infants and how 
relationships develop. In appreciation for your assistance with the study you will 
receive $25.00 for each visit or $150.00 over the course of the study.
If you wish, you will have the opportunity to receive the results of the study.
You may receive a copy of the videotape of the home visits if you wish. Throughout the 
study we will ask you if you have any questions about any of the procedures. We would 
also appreciate any ideas or advice about your experience as a participant. We hope that 
participating in this study will be an interesting time for you and your baby. If at any 
time you have questions or concerns, please do not hesitate to let the researcher know or 
you can contact the principal investigators or research coordinator listed below:
Dr. Greg Moran 
Department of Psychology 
University of Western Ontario
Dr. David Pederson 
Department of Psychology 
University of Western Ontario
Sandi Bento Dr. Heidi Bailey
Research Coordinator Department of Psychology
Child Development Centre MacKinnon Building
University of Guelph
If you have questions about the conduct of this study or your rights as a research subject 
you may contact:
The Director
Office of Research Ethics
The University of Western Ontario
519-661-3036
Or email at: ethics@uwo.ca
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Appendix C
Exploring the Nature and Origins of Parent Child Relationships
I have read the Letter of Information, have had the nature of the study explained to me 
and I agree to participate. All questions have been answered to my satisfaction
Parent’s Name (Please Print)
Parent’s Signature Date
Name of Person Obtaining Informed Consent
Signature of Person Obtaining Informed Consent Date
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Appendix D
Office of Research Ethics
The University of Western Ontario
Room 00045 Dental Sciences BuikSnc. London, ON. Canada N6A 5 0  
Telephone. <5191 861-3036 fax (519) 850-7456 Email etmcs®j«vo ca 
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Documents Reviewed and Approved: 
Documents Received for Information:
Psychology, University of Western Ontano
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30-Apr-08
ÜW O Protoco, Latter of Information, Consent Forms
This is to notify you that the University of Western Ontario Research Ethics Board for Non- Medical Research 
ifiuoMng Human Subjects (RES) whch is organized and operates according to the Th-Counet Policy 
Statement end the applicable laws and regulations of Ontario hm granted fun board approval so the above 
named reserch study on the date noted
This approval shall remain valid until end date noted above assuming timely and acceptable responses to the 
REB's periodic requests for surveilanea and monitoring information, If you require an updated approval 
prior to that time you must request it using the UW O Updated Approval Request Form.
Puhrtg the course of the research, no deviations from, or changes to, the protocol or oon— lit form may be 
initiated without prior written approval from the REB except when necessary to eliminate immediate ha-ranis to 
the subject or when the change(t) involve only logistical or administrative aspects of the study (e.g. change of 
monitor, telephone number) Expedited review of minor changes) m ongoing stud—  will be considered.
Subjects must receive a copy of the signed information/consenl dccumentation,
invefitgators must promptly also report to the REB
a) changes increasing the risk tc the partidpant(s) and/or affecting significantly the conduct of the study,
b) afl adverse and unexpected experiences or events that are both serious and unexpected.
c) new information that may adversely affect the safety of the subjects 01 the conduct of the study
If these changes/adverse ©vents require a change to the mformabon/eonsent documentation, and/or recruitment 
advertsemerrt, the newly revised in formation/consent documentation, and/or advertisement, must be submitted to 
this office for approval
Members of the REB who are named as investigators r  research studies, or declare a conflict of interest, do not 
partkbjjpte in dteeuajpton related to, nor vole on, such studies whan they are presented to the REB.
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This scale is a measure of the frequency and intensity of the infant's expression of 
negative affect (NA) (i.e., anger, sadness, fear, undifferentiated NA). Negative affect 
includes facial expressions of anger, sadness, and fear, vocalizations of NA, and bodily 
expressions of NA (i.e., distancing behavior). Some examples of NA include crying, 
whining, pouting/grimacing, turning away from Mom or attempting to escape the infant 
seat, arching one’s back, pulling body part away from Mom, or pushing Mom away. 
This scale captures all forms o f negative affect expressed during the session. A high 
score on this scale may be obtained even if the child expresses positive affect in the 
session. Score negative affect regardless of instances of positive affect.
1. Very low: Infant shows very little or no negative affect throughout entire session.
2. Low: Infant exhibits only a few instances of negative affect (i.e. slight pouting); 
however, the intensity of the negative affect is low.
3. Moderately low: Infant shows more negative affect than indicated in #2, but it is 
brief and only of moderate intensity (i.e. some brief instances of pouting or slight angry 
gestures).
4. Moderate: Infant shows some clear negative affect, but these are only minor 
elements of the session and are not expressed frequently or consistently throughout.
5. Moderately high: On a number of occasions, the infant expresses negative affect. 
The infant displays several (2 or 3) clear high level instances of negative affect (i.e. 
angry outburst, crying, throwing toys).
Alternatively, the infant frequently displays low levels of negative affect (i.e. whining) 
but does not do so consistently throughout the session.
6. High: Infant expresses negative affect. This can be demonstrated by a number of 
high level instances of NA or consistent displays of lower level NA or a mixture of 
both. These instances should be more frequent and/or more intense than in #5 and occur 
at various points throughout the session. There should be no ambivalence in the 
infant’s expression of negative feelings. However, NA may not completely dominate 
the session as in #7.
7. Very high: Infant demonstrates high levels of negative affect. The infant’s negative 
affect permeates the session as a whole and is displayed to some degree during the 
whole session. *&
Appendix E
2 Note: This coding system is a modified version of the Child Negative Affect scale created by Dr. E 
Hayden’s Child Personality Development Lab. The scale is derived from the Teaching Tasks coding 
manual and Qualitative Ratings for Parent-Child Interactions (Weinfield, Egeland, & Ogawa, 1998; Cox
& Cmic, 2003).
